Vasoactive intestinal peptide stimulates catecholamine biosynthesis in isolated adrenal chromaffin cells: evidence for a cyclic AMP-dependent phosphorylation and activation of tyrosine hydroxylase.
Vasoactive intestinal peptide (VIP) increased catecholamine biosynthesis in bovine adrenal chromaffin cells by 50-200%. Six related peptides produced no effects. In addition, VIP increased tyrosine hydroxylase (TH) activity measured in gel-filtered supernatants prepared from homogenates of treated cells. The hypothesis that cyclic AMP is the second messenger involved in these effects of VIP was also evaluated. VIP led to an elevation of cyclic AMP levels, and this increase occurred over a similar concentration range and time course as the activation of TH and the increase in catecholamine biosynthesis. Each measure reached maximal levels at 10-20 microM VIP within 1 min and remained elevated for at least 16 min. These changes produced by VIP were paralleled by enhanced phosphorylation of TH, and this phosphorylation occurred on a single tryptic peptide that was the same peptide whose phosphorylation has been previously shown to be stimulated by forskolin. In contrast to VIP and forskolin, 12-O-tetradecanoylphorbol 13-acetate, a phorbol ester known to activate protein kinase C, increased the phosphorylation on a total of three tryptic peptides of TH. Our results indicate that VIP stimulates catecholamine biosynthesis in chromaffin cells through the phosphorylation and activation of TH and support the conclusion that a cyclic AMP-dependent phosphorylation of TH is responsible for these effects.